Introduction
Stock price behaviour analysis in capital markets can be divided into two branches: fundamental and technical analysis. Technical analysis is based on the assumption that market prices follow patterns which can be used to forecast their future behaviour. While fundamental analysis consists in studying a company's historical earnings behaviour and analysing the evolution of its financial statements. These studies are supplemented with a detailed economic analysis: evaluation of the company's management efficiency, the evolution of its market share, and the prospects of the industry the company belongs to.
The purpose of this paper is to evaluate if sectoral economy indicators can help to predict stock market growth in the Baltic countries using econometric methods. The intuition for this is given by prospects of fundamental analysis and (Brown and Doran, 2005 [1] ), 'the return from industry groups whose profits are likely to be procyclical relative to the share price of the industry group whose profits are likely to be a-cyclical should be a good forecast of the cycle itself'.
The evaluation of the predictive power between the key sectoral indicators of Baltic countries which reflect the state of the countries' economy and ten sectoral share price indices of OMX Baltic security market is based on vector autoregression approach covering the period 2005Q1 to 2013Q4. A suitable VARX model where the X stands for the exogenous variables was specified, tested and validated for each sectoral index separately. Each equation of sectoral index reflects its own autoregression relations and the impact of corresponding sector of economy. Due to the shortness of the existing time series and limited scope of the paper, likely relationships between the different examined sectoral stock price indices have not been investigated.
The statistical model and its specification
The research objectives of this work are ten sectoral indices of the OMX Baltic stock prices in the securities market: Y1 -Oil and gas [1.25] The selection of sectoral economy indicators of the Baltic countries is backed with the findings of Lithuanian and foreign scientists from an extensive overview of specific literature [2] . Based on the experience in this area, and in order to summarize Baltic economy activity we rely on 44 variables from class of indicators such as Assets, Equity and liabilities, Production costs, Financial indicators. The quarterly data were obtained from database of the Statistics Lithuania and database of OMX Baltic security market. Since the available data series are a little short (data starts from 2005) and not all sectoral indicators are accounted in Latvia, Estonia, we have restricted ourselves to general sectoral economy indicators of Lithuania covering the period 2005Q1 to 2013Q4. Indicators of ratio are amounted to percent level, indicators of amountto thousand in Litas.
Let Y t denote the vector of m endogenous variables such as quarterly changes (percent) of ten sectoral share price indices. Let X t denote the vector of n exogenous variables such as quarterly changes (percent) of abovementioned sectoral indicators. To test whether these sectoral economy indicators can help predict future stock market growth, a Vector Autoregressive (VARX) model is proposed:
where Y t is a 10 × 1 vector of sectoral stock indices; A 0 is a 10 × 1 vector of intercept terms; A 1 . . . A p are 10 × 10 coefficient matrices associated to each of the lagged endogenous variable 10 × 1 vectors Y t−j , j = 1, . . . , p; D is a 10 × 44 matrix of exogenous variable coefficients; X t is a 44 × 1 matrix of sectoral economy indicators and e t is a 10×1 vector of random white noise error terms. Due to the shortness of the existing time series and limited scope of the paper, likely relationships between the different examined sectoral stock price indices have not been investigated. Therefore, A j matrices are diagonal. Due to the sheer number of factors and shortness of the existing time series, statistical model (1) development involved four main steps in this study: First, ADF unit root tests were performed for all studied variables in order to check for stationarity. All the variables X t and Y t were found to be stationary, tests were carried out at the 5 percent level.
Second, with the aim of deepening the knowledge about the existing relationships between the variables analysed in this study, as well as investigating multicollinearity aspects, correlation matrices of sectoral variables were built with the each stock index. An exploratory analysis was made, which aims to select the most informative factors up to 10 (only statistically significant factors at the 5 percent level were selected).
Third, the Granger causality method to estimate a one-sided Granger causality for each share index was performed. We evaluate only these coefficients at those factors which were recognised statistically significant in the second stage of modelling (p-value does not exceed 0.05). With its help we strove to select the most informative factors and to reduce the number of coefficients, estimated in model up to 6.
Finally, the adequacy of the lag-length specification for each equation is examined by performing the Ljung-Box Q, White, Jarque-Berra tests that are fit to test for autocorrelation, heteroscedasticity and non-normality of the error terms.
Modelling results
The implementation of the methodology, described in above section, resulted in the equations of VARX model, presented in this section. The estimates of economic indicators and their significance levels (p-value values are presented in brackets) are presented in Table 1 . When the standard critical values are applied, all parameters are significant at the 5 percent significance level and there no significant model adequacy problems (Ljung-Box Q, White, Jarque-Berra tests).
The most informative sectoral factors of Lithuania economy are: X1 -Money Suply, X2 -Profitability Ratio, X3 -Profit of Economic Activity, X4 -Total Profit,
Equations of sectoral indices dependencies allows us to identify the key sectoral indicators, that statistically significantly affect fluctuations of the securities market and to quantify their impact on the stock price indices corresponding to different sectors of the economy. We see that the impact of the factors considered on price indices of individual sectors is quite different: the same indicators in one model is very important and in another it is statistically insignificant, besides, one index it affects positively while in another it stipulates negative changes. The results provide their impact depends on size of companies in each sector which is strongly influenced by the activities of individual companies. As a result, the accuracy (see Table 2 ) of Basic materials and Financials models is lower than the accuracy of the rest of the models. As shown, the developed models have a low accuracy. It was expected, portfolio investments in shares have a high degree of risk, therefore the stock price prediction is problematic.
Generalizing the investigation results the comparison of the VARX model accuracy with the autoregressive investigation results, obtained in the [3] paper, testifies about that the values of model statistics R 2 in the latter work did not achieve 0.5, while the values of statistics amounted to 0.54-0.83 (see Table 2 ). Therefore, the investigated VARX model provides a lower level (in the most cases) of accuracy in estimating the growth of sectoral price index compared with the macroeconometric modelling results presented in the [2] paper. In the case of the longer time series, it would be appropriate to use sectoral and macroeconomic indicators both.
The forecasting performance is evaluated by estimating the model, using the 2005Q1:2013Q4 data and forecasting the dynamics of endogenous variables in quarters 
Conclusions
The three main findings of the paper can be summarized as follows. First, the impact of the same factors on individual sector indices is quite different. It is therefore reasonable and appropriate to develop not only general, but also sectoral indicators in Baltic countries' economy. Second, sectoral economy indicators do in several cases significantly improve the predictive power compared with the benchmark VAR model presented in the [3] paper. Third, the investigated VARX model provides a lower level (in the most cases) of accuracy in estimating the growth of sectoral price index compared with the macroeconometric modelling presented in the [2] paper. Depending on these findings of the reseach, investigated VARX models should be expanded and updated. One of the ways of improving them is to consider not only statistical data of the respective economic activities as factors that affect sectoral indices, but also to include macroeconomic indicators both. The authors are planning to devote another study to this topic.
